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MEDIA STORAGE SYSTEM AND METHOD
FOR IDENTIFYING A STORAGE LOCATION
THEREIN

FIELD OF THE INVENTION

The mnvention generally pertains to media storage sys-

tems, and more specifically, to media storage systems and
methods for 1dentifying storage locations therein.

BACKGROUND OF THE INVENTION

Media storage systems, or autochangers, are commonly
used to store data cartridges at known locations and to
retrieve the desired data cartridges so that data may be
written to and/or read from the data cartridges. Accordingly,
large volumes of computer-readable data can be stored on
numerous data cartridges and accessed by one or more
computers connected to the storage system (e.g., over a
network).

Such media storage systems may include one or more
storage libraries stacked one on top of the other, although
other arrangements are also possible. Each storage library
may be configured with a number of storage locations for the
data cartridges and at least one storage drawer for accessing
the storage locations therein. The storage drawer can be
opened by the user to add, remove, and/or rearrange data
cartridges 1n the storage locations provided therein. The
media storage system may also have one or more cartridge
read/write devices that provide access to the data stored on
the data cartridges. A picker assembly 1s operable i the
media storage system to transport data cartridges between
storage locations and between the read/write device and the
storage locations.

A media storage system 1s typically provided with a
controller that maintains an mventory so that the data
cartridges stored in the media storage system can be readily
identified and accessed during operation. To maintain the
integrity of the inventory, the user cannot open the storage
drawers during operation. Instead, the media storage system
must be shut down before the storage drawers can be opened
and data cartridges manually added, removed, or rearranged
theremn. Upon start-up, the controller must mventory the
entire media storage system. This 1s a time-consuming
procedure, and the media storage system cannot be used to
access data during this time.

Some media storage systems are provided with a dedi-
cated drawer or “mail slot” that can be opened during
operation to add or remove data cartridges. The picker
transports the data cartridges between the mail slot and the
storage location, and therefore the integrity of the inventory
1s maintained during operation of the media storage system.
However, the picker assembly cannot be used to access other
data cartridges when 1t 1s transporting data cartridges
between the mail slot and the storage location, and vice
versa. In addition, when a data cartridge becomes jammed,
the media storage system still needs to be shut down before
the user can open other storage drawers and manually access
the jammed data cartridge.

Alternatively, the media storage system may be provided
with a messaging system. The messaging system may dis-
play a text description of one of the storage drawers that can
be opened during operation. Once the user has added,
removed, and/or rearranged the data cartridges in the des-
ignated storage drawer, the controller only needs to update
the mventory for the storage drawer that was 1dentified to the
user to open. However, the storage drawer may be dithcult
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for the user to identily based on the text description, and the
user may 1nadvertently damage the storage drawer by
attempting to open a locked storage drawer.

SUMMARY OF THE INVENTION

One embodiment of a media storage system may com-
prise at least one storage library having a storage area
therein. At least one access panel operatively associated with
the at least one storage library, the at least one access panel
opening to provide access to the storage area in the at least
one storage library. A picker assembly mounted in the at
least one storage library. At least one indicator mounted to
the picker assembly, the at least one indicator identifying the
at least one access panel when the at least one access panel
1s ready to open.

A method for identifying a storage location 1n a media
storage system to a user, comprising determining which of
a plurality of access panels corresponds to the storage
location, positioning a picker assembly adjacent an access
panel corresponding to the determined storage location, and
activating an indicator on the picker assembly when the
picker assembly 1s adjacent the access panel corresponding
to the storage location.

BRIEF DESCRIPTION OF THE DRAWINGS

Illustrative and presently preferred embodiments of the
invention are shown in the drawings, in which:

FIG. 1 1s a perspective view of a media storage system
having at least one indicator according to an embodiment of
the invention;

FIG. 2 1s a plan view of one of the storage libraries of the
media storage system shown 1n FIG. 1; and

FIG. 3 1s a perspective view of one embodiment of a
picker assembly for use with the media storage system
shown 1n FIG. 1, wherein the indicator 1s mounted to the

picker assembly.

DETAILED DESCRIPTION

Indicator 10 for use with media storage system 12 1s
shown and described herein according to embodiments of
the invention. Brietly, media storage systems 12, such as the
one shown in FIG. 1, may comprise one or more storage
libraries 20-23 (referred to hereinafter generally by refer-
ence number 20 unless identifying a specific storage
library).

The storage libraries 20 may be arranged adjacent one
another, and additional storage libraries 20 may be added to
the media storage system 12 to provide storage capacity for
more data cartridges 14. Storage libraries 20 may comprise
a Tront panel 17 and are commonly stacked one on top of the
other, as shown 1n FIG. 1. Of course more storage libraries
may also be stacked on the media storage system 12, as
illustrated by storage library 24. Other arrangements are also
possible. For example, storage libraries 20 may be stacked

next to one another (on either side, in front, or behind), as
illustrated by lines 25 in FIG. 1.

Media storage system 12 may also be provided with a
control panel 30, shown i FIG. 1, for performing various
administrative tasks, displaying status reports, etc. One
embodiment of control panel 30 comprises a display 32 and
keypad or individual keys 34. Control panel 30 may also be
provided with, or operatively associated with other compo-
nents, such as a processor, an identification device (e.g., a
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bar code reader), input/output (I/O) ports, etc. Alternatively,
a host computer may be operatively associated with media
storage system 12.

Storage library 20 may also comprise one or more access
panels 41, 42 providing access to storage arca 40, as shown
in FIG. 2. Storage area 40 may have one or more storage
drawers 44, 45. Read/write device(s) 18 may also be pro-
vided 1n storage area 40. Storage areca 40 may be accessed
by opening and closing storage drawer 44 1n the directions
illustrated by arrows 46 and 48, respectively. Of course it 1s
understood that storage area 40 need not comprise storage
drawers, and may be accessible through doors or any other
suitable access panel.

Generally, the storage drawers 44, 45 comprise a number
of storage locations for the data cartridges 14. For example,
data cartridges 14 may be stored 1n removable storage
magazines 16 which are divided 1nto a number of slots 15
s1zed to retain data cartridges 14 therein.

It 1s noted that although the storage area 40 in storage
library 20 1s shown arranged in a particular configuration 1n
FIG. 2, other suitable configurations are also contemplated
as being within the scope of the invention. In addition, the
number of storage magazines 16 and data-access devices 18
provided 1n each of the storage libraries 20 may depend upon
vartous design considerations. Such considerations may
include, but are not limited to, the frequency with which data
1s accessed, and the desired physical dimensions of storage
library 20 and media storage system 12.

The storage drawers 44, 45 may be locked during opera-
tion of the media storage system 12, for example, by lock
assembly 47. Preferably, lock assembly 47 keeps the storage
drawers 44 locked during operation of the media storage
system 12 to preserve the integrity of the mventory. Lock
assembly 47 may be unlocked to allow access to the storage
drawers 44, as illustrated by lock assembly 47'.

Media storage system 12 may also be provided with a
picker assembly 30 (FIG. 2 and FIG. 3) for accessing the
data cartridges 14 1n storage area 40 during operation. Picker
assembly 50 may comprise a housing 52 (FIG. 3) that
defines a cavity or chamber 54 si1zed to receive data cartridge
14 therein.

According to one embodiment, picker assembly 50 may
be operatively associated with a guide system 56 (FIG. 2).
Guide system 356 defines a generally U-shaped displacement
path 1n the storage library 20 adjacent storage magazines 16
and read/write device 18, although other embodiments are
also possible. In one embodiment, the guide system 56 may
comprise a positioning rail having a gear track mounted
thereto. Picker assembly 50 engages the gear track and can
be moved along the positioning rail. For example, the picker
assembly 50 may comprise an actuator assembly 58 (FIG. 3)
having a drive motor operatively associated with a gear
assembly. The gear assembly engages the gear track on the
guide system 56 for moving the picker assembly 50 in the
storage library 20.

In any event, picker assembly 50 1s operable to transport
data cartridges 14 between the storage magazines 16 and the
read/write device 18. For example, picker assembly 50
withdraws one of the data cartridges 14 from one of the slots
15 in storage magazine 16, transports the data cartridge 14
within the media storage system 12, and ejects the data
cartridge 14 at 1ts intended destination, such as the read/
write device 18.

For purposes of illustration, the picker assembly 30 1s
shown 1n FIG. 2 1n positions 51, 51", and 51". The picker
assembly 50 1s shown positioned adjacent the storage maga-
zines 16 at positions 31 and 51", and 1s shown positioned
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adjacent the data-access device 18 at position 51'. Prefer-
ably, picker assembly 50 can also be operated to move

between adjacent storage libraries (e.g., 20 through 23 in
FIG. 1).

Picker assembly 50 1s shown positioned adjacent the front
panel 17 of storage library 20 at position 53. When so
positioned, indicator 10 1s activated to 1dentify one or more
of the storage drawers 44, 45 1n the media storage system 12
according to one embodiment of the mnvention discussed 1n
more detail below.

Of course other embodiments of the picker assembly 50
and guide system 56 are also contemplated as being within
the scope of the invention and may be readily provided by
one skilled 1n the art after having become familiar with the
teachings of the present invention.

The foregoing description of the media storage system 12
1s provided in order to better understand one environment 1n
which indicator 10 of the present invention may be used. It
should be understood that indicator 10 may also be used 1n
conjunction with any of a wide range of other types and
configurations ol media storage systems, now known or that
may be developed 1n the future.

Indicator 10 1s shown according to one embodiment of the
invention mounted to picker assembly 50 1n FIG. 3. Pret-
erably, indicator 10 1s mounted to a computer board pro-
vided with the picker assembly 50. As such, separate indi-
cators need not be provided to 1dentify each of the storage
drawers 44, 45 1n media storage system 12. Such a design
reduces the occurrence of part failure and the associated
expense ol having to provide and maintain indicators 10 for
cach of the storage drawers 44, 45.

Also advantageously, indicator 10 mounted to picker
assembly 50 may be configured to receive electrical power
from the same source that provides electrical power to the
picker assembly 50. Likewise, indicator 10 may also receive
control signals (e.g., on, off, flash), for example, via the
computer board provided with picker assembly 50. Accord-
ing to such embodiments, separate cabling need not be
provided for indicator 10, reducing the costs and mainte-
nance associated therewith.

Of course 1t 1s understood that although indicator 10 1s
shown and described herein as it may be used with a
particular picker assembly 50, the invention 1s not limited to
such an embodiment. Indeed, indicator 10 may be used with
any ol a wide range of other picker assemblies, now known
or that may be developed 1n the future. In addition, the
invention 1s not limited to use with indicator 10 mounted to
the picker assembly 50.

In a preferred embodiment, indicator 10 comprises at least
one light source 60, 61. For example, indicator 10 may be a
light emitting diode (LED), incandescent light bulb, or
fluorescent light, although any other suitable light source
may also be used. Yet other embodiments are also contem-
plated as being within the scope of the invention. For
example, indicator 10 may be a mechanical indicator or an
audio indicator.

Also according to one embodiment, imndicator 10 com-
prises light tubes 62, 63 (FIG. 2) formed on or otherwise
mounted to the front panel 17 of storage library 20 adjacent
cach of the storage drawers 44, 45. Alternatively, light tubes
62, 63 may be mounted surrounding the light source 60, 61
on the picker assembly 50. Light tubes 62, 63 funnel or focus
light emitted by the light source 60 1n a predetermined
direction. Light tubes 62, 63 also serve to reduce or alto-
gether eliminate diffusion of the light 1nside of the storage

library 20.
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Light tube 62 may comprise a hollow cylinder mounted
adjacent openings formed through the front panel 17 of
storage library 20. Light tube 62 may be mounted to storage
library 20 1n such a manner that the light tube 62 directs light
from light source 60 through the opening formed through
front panel 17 of the storage library 20, so that the light 1s
visible to the user. Accordingly, the light serves to identify
one or more of the storage drawer(s) 44, 45 to the user. See
for example, the 1dentified access panel 80 1n FIG. 1.

Light tube 62 1s preferably manufactured from a plastic
material, although any suitable material may be used. For
example, light tube 62 may be fabricated, or coated with a
reflective (e.g., white) material or a non-reflective (e.g.,
black) material. Likewise, light tube 62 may be manufac-
tured to any suitable configuration, including any size and
shape, and 1s not limited to a hollow cylinder. Preferably,
light tube 62 1s sized to align with the light source 60 when
picker assembly 50 1s positioned adjacent thereto, as 1t 1s
shown 1n position 53 i FIG. 2.

Indicator 10 may further comprise an optional cover 65
provided over the opening 1n front panel 17. The cover 1s
preferably transparent, and may be any suitable shape or
color. For example, the cover may be a red arrow, which
points toward storage drawer 44 or 45 when illuminated by
light source 60. An optional lens may also be provided for
focusing the light. Alternatively, the transparent cover may
also serve as a lens, or vice versa.

Although indicator 10 has been shown and described
herein according to exemplary embodiments of the mnven-
tion, 1t 1s understood that yet other embodiments are also
contemplated as being within the scope of the invention. In
another embodiment, light source 60 may be mounted to
either side of picker assembly 50 so that indicator 10 may be
operated regardless of the orientation of the picker assembly
50 on guide system 56. In still another embodiment, indi-
cator 10 may comprise electrical contacts mounted to picker
assembly 50 and a light source 60 mounted to the front panel
17 of the media storage system 12. When the picker assem-
bly 50 1s moved to position 53 1n the storage library 20 (FIG.
2), the contacts form an electrical link with the light source
60. Alternatively, transmitters (e.g., radio frequency (RF)
transmitters) may be used to send an activation signal to the
desired light source 60. Other embodiments will also occur
to those skilled 1n the art after having become familiar with
the teachings of the invention, and are considered to be well
within the scope of the present invention.

Preferably, indicator 10 1s operatively associated with a
control system 70 (FIG. 2). In one embodiment, control
system 70 comprises a processor and computer-readable
storage operatively associated therewith. Although shown
residing 1n one of the storage libraries 20, control system 70
may be arranged in any suitable manner. For example,
control system 70 may be a host computer linked to media
storage system 12 via a network.

Preferably, control system 70 maintains a “map” of the
media storage system 12. According to one embodiment, the
map 1s a computer-readable database stored on computer-
readable storage media. Suitable program code for main-
taining and reading the database may be provided as part of
control system 70.

In one embodiment, the map 1dentifies each of the storage
locations in the media storage system 12 by an internal
designation (e.g., SLOT 1, SLOT 2, etc.). The map also
identifies the data cartridges 14 by corresponding high-level
designations (e.g., CARTRIDGE A, CARTRIDGE B, etc.).

The map may be accessed by the control system 70 to
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determine where a particular data cartridge 14 belongs 1n the
media storage system 12 based on the high-level designation
of the data cartridge 14.

The map enables the control system 70 to translate
between the high-level designations for the data cartridges
14 that the user 1s accustomed to and can readily identify,
and the internal designations used by the controller during
operation of the media storage system 12 (e.g., for commu-
nications with the picker assembly 50). By way of illustra-
tion, when the user wants to add a data cartridge to the media
storage system, the user need only provide the high-level
designation for the data cartridge 14 to the control system
70. Based on the high-level designation, control system 70
uses the map to find a suitable storage location 15 for the
data cartridge 14. Once found, indicator 10 identifies the
storage location 15 to the user so that the user can add the
data cartridge 14 to the media storage system 12.

Such high-level 1dentification of the data cartridges 14 1s
preferred for the convenience of the user, but not required
according to the teachings of the mvention.

Indicator 10 may be used as follows according to one
embodiment of the invention. Briefly, a user may want to
add, remove, adjust and/or relocate at least one data car-
tridge 14 during operation of the media storage system 12.
The control system 70 determines which storage area(s) 40
are to be accessed by the user, and an access panel for
accessing the storage area 40 1s i1dentified to the user. The
user may then access the storage area(s) 40 via the access
panel(s) 1dentified by indicator 10.

As an 1llustration, assume the user wants to add a data
cartridge 14 to the media storage system 12. The data
cartridge 14 may be provided to replace an older data
cartridge already 1n use within the media storage system 12.
Control system 70 determines which of the storage area(s)
40 1s to be accessed by the user, and one or more of the
access panels 1s 1dentified to the user as being ready to open.

In one embodiment, the user may 1dentify to the control
system 70 the data cartridge 14 that 1s to be added to the
media storage system 12. For example, the user may scan
identifving indicia on the data cartridge 14 (e.g., a bar code
label) or manually enter the same (e.g., via interface 30),
thereby 1dentifying the data cartridge 14 to the control
system 70.

In any event, control system 70 finds a suitable storage
location 15 for the data cartridge 14 1n the media storage
system 12. For example, control system 70 may use the map
to locate a predetermined storage location 15 for the data
cartridge 14 (e.g., based on the high-level designation
scanned from the bar code label). Where the data cartridge
14 1s replacing a data cartridge 14 already 1n use, the location
for the new data cartridge 1s likely to be the same as that of
the existing data cartridge. Alternatively, control system 70
may 1dentity an empty storage location 15 1n the media
storage system 12 where the data cartridge 14 1s new to the
media storage system 12. For example, control system 70
may 1dentily a storage location in the same storage library 20
as other data cartridges 14 storing similar data.

Of course 1t 1s understood that any suitable method may
be used to find a storage location 15 for the data cartridge 14.
Similar methodology 1s also applicable to locating an 1nop-
erable data cartridge 14 or one that has become jammed 1n
the media storage system 12 so that the user may access it.

Once control system 70 has determined which storage
arca 40 the user can access during operation of the media
storage system 12, indicator 10 identifies the corresponding
access panel(s) to the user. According to one embodiment,
picker assembly 50 1s moved to the storage library 20 and
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moved along the positioning rail 36 adjacent the front panel
17 of the storage library 20. Light source 60 may be
activated and emits light external to the storage library 20,
identifving the corresponding access panel to the user (1llus-
trated by light 80 in FIG. 1).

Where the access panels are locked, control system 70
preferably activates the lock assembly 47. For example, lock
assembly 47 may be activated to unlock the storage drawer
44 corresponding to the storage location 15 where the data
cartridge 14 1s to be added.

In addition, control system 70 may also cause an 1image or
text to be displayed for the user illustrating the storage area
40 and more specifically identifying the storage location 15.
According to one embodiment, the description may be
provided via mterface 30. For example, the storage location
15 for data cartridge 14 may be shown or described by slot
number on the display 32, wherein the slot number corre-
sponds to one of the labels visible to the user on the storage
magazine 16.

Once the user has accessed the storage area 40, the user
may close the access panel and the inventory can be updated.
The 1nventory does not need to be updated for the entire
media storage system 12. Nor does the media storage system
12 have to be powered down for the user to access the
storage arca 40.

What 1s claimed 1s:

1. A media storage system, comprising:

at least one storage library having a storage area therein;

at least one access panel operatively associated with said

at least one storage library, said at least one access
panel opening to provide access to said storage area in
said at least one storage library;

a picker assembly mounted 1n said at least one storage

library; and

at least one indicator mounted to said picker assembly,

said at least one indicator 1dentifying said at least one
access panel when said at least one access panel is
ready to open.

2. The media storage system of claim 1, wherein said
picker assembly 1s positionable with said indicator adjacent
said at least one access panel.

3. The media storage system of claim 1, further compris-
ing a control system operatively associated with said indi-
cator, said control system determining when said at least one
access panel 1s ready to open.

4. The media storage system of claim 3, wherein said
control system activates said at least one indicator.

5. The media storage system of claim 1, further compris-
ing a lock assembly operatively associated with said at least
one access panel.

6. The media storage system of claim 5, wherein said lock
assembly 1s unlocked when said at least one access panel 1s
ready to open.

7. The media storage system of claam 1, wherein said
indicator comprises a light source.

8. The media storage system of claim 7, wherein said
indicator comprises a light pipe operatively associated with
said light source.

9. The media storage system of claim 7, wherein said
indicator comprises a cover operatively associated with said
light source.

10. The media storage system of claim 1, further com-
prising an 1nterface operatively associated with said at least
one storage library, said interface identifying a storage
location within said at least one storage library.

11. A method for identifying a storage location 1n a media
storage system to a user, comprising:
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determiming which of a plurality of access panels corre-
sponds to the storage location;

positioning a picker assembly adjacent an access panel
corresponding to the determined storage location; and

activating an indicator on the picker assembly at least
when the picker assembly 1s adjacent the access panel
corresponding to the storage location so that the acti-
vated indicator i1dentifies the storage location to the
user.

12. The method of claim 11, further comprising unlocking
the access panel corresponding to the storage location.

13. The method of claim 11, further comprising finding
the storage location 1n the media storage system.

14. The method of claim 13, wherein finding the storage
location 1s based on a high-level designation for a data
cartridge.

15. The method of claim 11, further comprising describ-
ing the storage location via an interface.

16. A media storage system, comprising:
storage means for storing data cartridges therein;

data access means for accessing the data cartridges in the
storage means;

control means for determiming which of said storage
means to access; and

indicator means for identifying said storage means when
said storage means 1s ready to access, said indicator
means connected to said data access means.

17. The media storage system of claim 16, wherein said
data access means moves said indicator means adjacent said
storage means.

18. The media storage system of claim 16, further com-
prising means for unlocking said storage means.

19. A media storage system, comprising:

a plurality of access panels on a storage library, any of the
plurality of access panels opeming to provide a user
access to a media storage area within the storage
library;

an automated picker assembly movable within the storage
library adjacent at least one access panel that 1s ready
to open; and

a light indicator mounted to the automated picker assem-
bly, the light imndicator lighting up to identily for the
user external the media storage area the at least one
access panel that i1s ready to open.

20. The media storage system of claim 19, further com-
prising a redundant indicator on the automated picker
assembly.

21. The media storage system of claim 19, wherein the
access panel 1s connected to a storage drawer 1n the media
storage area.

22. The media storage system of claim 19, turther com-
prising a lock assembly for locking and unlocking at least
one access panel, the lock assembly locked by default to
prevent user access to the media storage area, and the lock
assembly automatically unlocked to allow user access to the
media storage area 1f the at least one access panel 1s ready
to open.

23. The media storage system of claim 19, further com-
prising a user interface operatively associated with said at
least one storage library, the interface identifying for the user
at least one storage location in the storage area correspond-
ing to the at least one access panel that 1s ready to open.
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